I. A system for producing a foamed material oompris- 



ts for supply- 



means connected to said extrusion a 
ing a material to be foamed to said 

die means for shaping material, 

said extrusion means connected to said die means for 
providing extruded material to said die means; 

means for beating said extrusion means to cause said 
extrusion means to provide said extruded materia] 
at a higher temperature than room temperature to 
permit said die means to produce shaped continu- 
ous heated material; 
means for engaging and transporting said shaped 
continuous beated material through an enclosed 

means connected to said enclosed volume for supply- 
ing supercritical fluid to said enclosed volume to 
introduce said supercritical Quid into said shaped 
continuous heated material at a higher pressure 
than atmospheric pressure; 

means for retaining said shaped continuous beated 
material within said enclosed volume for z sufr.- 
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to produce shaped continuous heated fo?m 
rial having a plurality of cells distributed substan- 
tially throughout said foamed material 

2. A system in accordance with claim 1 wherein said 
die means is a sheet die means for providing a continu- 
ous sheet of heated material. 

3. A system in accordance with claim 2 wherein; 

said engaging and transporting means includes a plu- 
rality of rollers maintained at a substantially con- 
stant temperature for transporting said continuous 
sheet of beated material through said enclosed 
volume; and 

said retaining means including means for controlling 
the position of at least one of said rollers so as to 
control the tesidence time of said continuous sheet 
of beated materia] as it is transported through said 
enclosed volume. 
4 A system in accordance with claim 2 wherein said 
removing means includes a dynamic pressure seal 
through which said beated sheet material is removed 
from said enclosed volume and further including chilled 
roller means engaging and transporting said removed 
beated sheet material from said enclosed volume at a 
temperature below said higher lemperarure. 

5. A system in accordance with claim 2 wherein said 
foam hearing means includes at least one beater and 
beater transporting means engaging said removed sbeet 
materia] for transporting said removed sheet material 
along a path adjacent said healers. 

6. A system in accordance with claim 5 wherein said 
beater transporting means includes: 

at least one roller; and 

means for controlling the position of at least one of 
said rollers to control the time over which said 
sbeet is transported along said path adjacent said 

7. A system in accordance with claim 2 and further 
including means for further engaging said removed 
continuous sbeet of beated foamed material for anneal- 
ing said continuous sbeet of beated foamed material. 

8. A system for providing a foamed material compris- 
ing 

extrusion means: 



iorjas.oo4 a fj 

1 1 m. 



• u :: O iS 



P extrusion c 



tans for shap- 
s for supply- 



die means connected t< 

ing material; 
means connected to said extrusion me 
ing a material to be foamed to said e: 
means for heating said extrusion means to place said 
material into a molten state during the extrusion 
thereof in said extrusion means; 
means connected to said extrusion means for supply- 
ing a supercritical fluid at a higher pressure than • 
atmospheric pressure to said extrusion means to 
introduce said supercritical fluid into said molten 
material so that said material is saturated with said 
supercritical fluid to form a solution, said supercrit- 
ical fluid saturated material being supplied from - 
said extrusion means to said die means to produce a 
shaped continuous materia] saturated with said 
supercritical fluid; 
means for cng2ging nn<J transport .ng s^id shaped 
continuous material through an enclosed \olumc 
having a picture which is low er than said higher 
prc-vrurc ;o as to produce cell nucJcation in said 

laimng lbc temperature of s.i-d shaped continuous 

transported through said enclosed volome at sard 

foam heating means comprising beaters for heating 
said shaped continuous material as it exits sard en- 
closed volume so as to produce a shaped continu- 
ous foamed material having a plurality of cells 
distributed substantially throughout said shaped 
continuous foamed material. 

9. A system in accordance with claim 8 wherein said 
die means is a sheet the means for providing a continu- 
ous sbeet of material. 

10. A system in accordance with claim 9 wherein said 
t rare, porting and temperature rna in taming means in- 
cludes a plurality of chilled rollers. 

J I. A system in accordance with claim 10 wherein 
said engaging and transporting means further includes 
means for controlling the position of at least one of said 
rollers so as to control the residence time of said contin- 
uous sheet of material as it is transported through said 
enclosed volume. 

12 A system in accordance with claim 9 wherein said 
foam beating means includes: 

at least one roller engaging and transporting said 
continuous sheet of material exiting said enclosed 
volume along a path adjacent said heaters; and 
means for controlling the position of at least one of 
said one or more rollers to control the time over 
which the continuous sheet of materia] is trans- 
ported along said path adjacent said heaters. 

13. A system in accordance with claim 9 and further 
including means further engaging said continuous sheet 
of foamed material for annealing said continuous sheet 
of foamed material. 

14. A system for producing a foamed material com- 
prising 



for shap- 



die means connected to said extrusion 

ing material; 
means for supplying a material to be foamed 



neans for beating said extrusion means to place said 
material in a molten state during extrusion thereof 

neans connected to said extrusion means for supply- 
ing a supercritical fluid at a higher pressure than 
atmospheric pressure to said extrusion means to 
introduce said supercritical fluid into said molten 
material so that said molten material is effectively 
saturated with said supercritical Quid, said materia] 
which is saturated with said supercritical fluid 
being suppbed from said extrusion means to said 
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die means to produce a shaped continuous materia}; 
means for engaging and transporting said shaped' 
continuous material through an enclosed volume 
having a pressure which is substantially the same as 
safd higher pressure and means for maintaining the 
lemperarure of said shaped continuous material at a 
selected temperature as said shaped continuous 
material is transported through said enclosed vol- 
ume at card higher pressure, and 
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15. A i>Mem a «ccii)ajirc with claim It u hcicin 
j-nd die means >s a sheet die uicarn. foi prox-iding a con 
tinuous sheet of malcnaj 

16. A system in aocoidance wrih claim 15 wherein 
sard transporting and temperature maintaining means 
includes a plurality of rollers. 

17. A system in accordance wuh claim 16 wherein 
said engaging and transporting means further include 
means for controlling the positron of at least one of sard 
rollers to control the residence time of said continuous 
sbeel of material as it is transported through said en- 
closed volume. 

18- A system in accordance with claim 15 and further 
including at least one chilled roller positioned near the . 
exit of said enclosed volume through which said contin- 
uous sheet of foamed material passes so as to maintain 
the foamed condition theicof. 

19. A system in accordance with claim 15 and further 
including means further engaging sard continuous sheet 
of foamed material for annealing said continuous sheet 
of foamed material- 

20. A system for producing a foamed material com- 
prising 



d;c means connected to said extrusion means for shap- 
ing material; 

means for supplying a material to be foamed to said 

extrusion means, 
means for beating said extrusion means to place said 
materia! in a molten state during extrusioo tbeieof 
in said extrusion means, 
means connected to said extrusion means for supply- 
ing a supercritical fluid at a higher pressure than 
atmospheric pressure to said extrusion means to 
introduce said supercritical fluid into said molten 
material so that said molten material is substantially 
saturated with said supercritical fluid, said satu- 
rated molten material being supplied from said 
extrusion means to said die means to produce a 
shaped continuous material; 
means for engaging and transporting said shaped 
continuous material through a first enclosed vol- 
ume having a controllable pressure which is lower 
than said higher pressure to produce cell nucle- 
ation in said shaped continuous material and means 
for maintaining the temperature of said shaped 
continuous material at a selected temperature to 
maintain said cell nuclcation as said shaped contin- 
uous material is transported through said first en- 
closed volume at said lower pressure; and 
means for engaging said shaped continuous material 
as it exits from said first enclosed volume and for 
transporting said exiting material into a second 
enclosed volume having a pressure lower than said 
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spheric pressure 

23 A system in accotdance with claim 20 and further 
including means for controlling the residence times of 
said shaped continuous material in said first and second 
enclosed volumes. 

24. A system for producing a foamed material com- 
prising 

a screw member mounted for rotation within the 
barrel and having a plurality of irregular blades 
positioned on said screw member; 

means for introducing a material to be foamed into 
said barrel for movement along said barrel toward 
said irregular blades by said screw member; 

means for beating said barrel to plarr said material 
into a molten state; 

means for introducing a supercritical fluid into said 
barrel at said irregular blades at a temper at me and 
pressure above the critical temperature and pres- 
sure of said supercritical fluid for mixing said fluid 
with said molten material 1o provide a mixture 

a static mixer for receiving said mixture and for 
changing the orientations of the interfaces between 
said material and said supercritical fluid in the mix 

a diffusion chamber for receiving said mixture from 
said static mixer to d iff use the supercritical fluid 
into the material to be foamed, said static mixture 
and diffusion chamber providing to provide a solu- 
tion of said material substantially saturated with 
said fluid and having a substantially uniform con- 
centration of fluid throughout said solution; 

means for rapidly beating said solution to provide a 
plurality of nucleated cells in said solution at a 
piessure which prevents expansion of said cells in 
the solution; 

means for receiving said solution from said diffusion 
chamber and for expanding the cells in said solu- 
tion to provide a foamed material. 

25. A system in accordance with claim 24 wherein 
said receiving means includes 

a mold for receiving said solution from said diffusion 
chamber and having a counter pressure for initially 
preventing expansion of said cells in the solution; 

means for subsequently rapidly reducing the counter 
piessure in said mold to expand the cells in said 
solution to provide a molded foamed article in said 



26^ A sygtem for producing foamed material comprising 

an extrud e r having an inlet for receiving a precursor 



material at an inlet end thereof, an outlet a t an outlet end thereof 

for releasing f oamed material from the extruder, and an enrln^p j 
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a nucleator asso c iated with t he _paa S ageway_ca.pabl e of m.rlP^S^ 
the^ percritic ^JL_fluid^dmi xed with the m olt en material in ^Hp 
ea^sagewaV-^L^^ an auxi 1 i ar^_nuclea t i ng agent- auH 

aa-P^i^i^Lj2et^ and t he outlet, fluid! Y rn nne cr a h 1p 

tP a SCTlrr -^^^^^^ f1lH d Brecursor 

arrang ed such that M 1E ercrilical_fh 1 id. admixed wit h molten mare^n 
in the extrude r , can be ma intai ned in a sup ercritical state in 
extruder . 



